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1. Field of the Inveodoa 

The invention concerns synchrante&tiofi. of synchro- 
nous digital b^ streams. 

2. Dssortpthni of the Prior Art ^ 

It is knmvn to transmit information over t line to the 
form of « Unary bit stream tod proctiring of the mfbr. 
nation often eataOi reeding the Unary bh stream by 
means of the associated dock signal. This reading U 
generally eflected by meaaa of a D type flip-flop. The „ 
^formation b read on the rising, or tolling edge of the 
clock signal driving the flip-flop and pined to the out- 
put of the flip-flop. For the raiding to be effected cor- 
rectly the information has to be present for at least a 
setup thus before the active (rising or (tiling) edge of a 
die dock signal and for at least a hold time after this 
edge. 

Whan there is more than one bit stream, each bit 
stream being traosnnttsd by a respective line, the bit 
screams are made synchronous, in accordance with 25 
GCTTT Recommendation G. 701, when their dgnifi- 
cant instants octm r at exactly the same rate on average, 
the bit streams possibly being affected by i rn pthnrto 
jitter lying between specified Hmit*. 

It is therefore poaaibk to reed synchronous digital bit jq 
strcarro by means of t corr.irion clock signal ruanm^ at 
the rate at whdeh the tignificurt instant* of flic bit 
streams occur, provided thai the crmdlrtrmi in respect 
of setup and bold times sre respected. As a general role 
these oondltions do not raise any problem when the M 
Information Is at alow bh rate. On the other hand, it 
becomes Moeaaary to syechroniu the bit streams when 
the hold and setup times end the spread to propagation 
time to the logic drcuiti and amplifier! sending the bit 
u i m m i e nd ti"! *TWTTtmfaskm lines arc no laager nagB- 40 
gmle to comparison with the bit dera tion , to other 
words when the bit streams have a high bit rate. 

An ob)ec* of the invention is to tyrichrouixe synchro- 
nous digital bit s treams , to particular to enable them to 
be read by a common dock signal. ,,,,>,. 49 

SUMMARY OF THE INVENTION 
In one aspect, the invention consist* in a method of 
synctoomiing syrtf&roaout digital bit streams each#- 
comprising bits each having the same bit duration, so 
whereto one of said bit streams Is taken aa a re fe re n ce 
end provides a basis for defining successive reference 
time huerveli each equal to said bit duration, a plurality 
of tinting, windows ate defined within each reference 
time interval a second bit stream b subjected to a rime- S3 
delay that may have s troll or aero value, one of said 
windows is taken as a reference window on the basis of 
a requirpd phase relationship between said reference bh 
stream and said second bit stream, the phases of said 
reference bit stream and aaid seccjndbU stxeam are corn- 60 
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tog said reference digital Wl stream, a phase compare^ 
oormected to said timing window generator, a 
delay selector connected to said phase compare ^ 
switching device, an topnt of said switching dev f 
connected to said time-delay selector, a plurality 
time-delay cfrnrirs each Imposing a respective 
dalay which is 1 mulUpte of » common basic time. _ 
adapted to be nrTmm^ to a second line carrying * 
second digital bit stream before It is subjected to sj 
time-delay, a plnrafity of mputs of said switching dev, 
adapted to be connected to said second Mac and to sj 
time-delay devices, the number of inputs of said 
tog device being one greater than Use nnmber of 
time-delay circuits, an output of said switching de 
tdapted to be ccrmwrtrd to a third line carrying 
second bit strcamsfter itts subjected to said trmt-di 
and an input of said phase comparator adapted to] 
connected to said third Baa 

The method hi accordauoe with the invention 
quires that the synchrooous digital bit streams com] 
1 rnffltm ^ rfT f number of transitions, a condition whk 
generally met when may are fxotn an optical or ooei' 
line ttrrni n*! comprising e limited sum encode r 

Other objects snd advantages will appear from 
following description of examples of the ' 
when considered to oonnectian with the so 
drawings, and die novel features wfil be 
pointed out to the appended claim*. 

BRIEF DESCRIPTION OF THE DRAWINGS] 
Fio. 1 h a block diagram of a device tot 

with the tovenhon for synchrcodzmg two bit stra 

. pxo, j diagram showing thnmg wtorjowa a 

fined by a circuit from FIO- 1 
FIO- i shows one example of the method of q 

nixing two digital oil streams. 
FIO- 4 shows another example of the method of a 

chrmrixing two digital bit streams. ■ , .?■•.•• ■. , 
FIG. 5repmenteastatediagrtjnretetir^to l 
FIG. 6 represent* a irate diagram relating to F 
FIO. 7 shows one embodhnerit of the device to a 

'tfl pisp with the frufntfrfflT :; 
FIG. 8 shows another embodrment of the d 

accordance with the toventkm. 

DESCRIPTION OP THE PREFERRED 
EMBODIMENTS 
In the device shown to block diagram form to FXCf 
two Hues 1 and 2 carry respective synchronous 
bit streame A and Beach with the same bh dura 
time-delay device* LJU through ULn have theix 
ccrmeoted to line J and theh oatpxU connected 
switching device 3; Hue 2 b also connected direct to j» 
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[57] ■ . ABSTRACT 

A technique It provided te detecting dcfecU in data 
apparatus, men u mtgnetic storage apparatus, whereto 
recovered data pulse* art expected daring periodic 
^window intervals. Data pube* which nay be phase 
shifted relative 10 predetermined data poise times of 
occurrence are recovered, wen u by playing back such 
poises from a magnetic storage medium, for exa mp le, a 
hard disk drive, The recovered data pulses are selec- 
tively delayed, and the delayed and andelaved data 
prises are multiplexed into a stream. The occurrence* of 
such daU pulses in the stream within the aforemen- 
tioned window intervals srt detected to provide indica- 
tions of defects- A defect ts indicated i/emiUe in the 

Urcim dc*i col oocor wnhin the winder* btrrvtl. 
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